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Preface

This is one of seven in a series of Preservation Planning Program (PPP) resource guides. Support
for their preparation was provided by a grant from the National Endowment for the Humanities.
The resource guides offer libraries comprehensive, easy-to-use information relating to the major
components of a preservation program. The goal in each case is to construct a conceptual
framework to facilitate preservation decisionmaking as it relates to a specific program area. ARL
was fortunate to be able to draw on the extensive experience of a diverse group of preservation
administrators to prepare these resources. Guides cover the following topics:

® Options for Replacing and Reformatting Deteriorated Materials
® Collections Conservation

e Commercial Library Binding

® Collections Maintenance and Improvement Program

® Disaster Preparedness

o Staff Training and User Awareness in Preservation Management
@ Organizing Preservation Activities

Taken together, the guides serve as points of departure for a fibrary’s assessment of current
practices. From the rich and diverse preservation literature, materials have been selected that
relate principles or standardized procedures and approaches. The intent is to provide normative
information against which a library can measure its preservation efforts and enhance existing
preservation activities or develop new ones. The resource guides build on the body of
preservation literature that has been published over the last decade. Every effort has been made
to reflect the state of knowledge as of mid-1992.

The resource guides were prepared primarily for use with the Preservation Planning Program
Manual developed and tested by the Association of Research Libraries, with support from the
National Endowment for the Humanities. However, they prove useful to all those involved in

preservation work in academic and research libraries. The guides may be used individually or
as a set,

Each resource guide is divided into four sections. The first presents an overview and defines the
specific preservation program component. The second section guides the review of current
practice, explores the developmental phases that can be expected as a preservation program
component develops, and lists specific functions and activities. The third part brings together key
articles, guidelines, standards, and excerpts from the published and unpublished sources. The last
section contains a selected bibliography of additional readings and audiovisual materials that
provide additional information on a specialized aspect of each topic.

As libraries continue efforts to plan and implement comprehensive preservation programs, it is
hoped that the resource guides will help to identify means of development and change and
contribute to institutional efforts to meet the preservation challenge.

Jutta Reed-Scott
Senior Program Officer for Preservation and Collection Services
Association of Research Libraries
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INTRODUCTION AND
PROGRAM DESCRIPTION
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Overview

Libraries can undertake a range of preservation initiatives (described in other guides in
this series) to diminish greatly the overall deterioration of the physical materials and to conserve
specific items. This guide will focus on options for handling materials that are too deteriorated
to benefit from other preservation treatments. These "hopeless cases"--items that would require
an unreasonable amount of conservation work to fix--can be resolved through a process of
"reselecting” items either by replacing or reformatting them. The reselection process integrates
preservation with collection development, acquisitions, cataloging, circulation, and public services,
both for planning for a replacement and reformatting program and in daily work.

When planning for preservation, libraries should be guided by their collection and service
missions, and should consider as well the potential for interdependent relationships with other
institutions. In preservation, and especially in replacement and reformatting work, it is very
important to recognize that no single library can save every volume, but many libraries acting in
coordination can save millions of works. While each library will want to assess the condition of
its collection and set its own priorities for preservation action, the library should make its plans
in the context of the nationwide preservation effort to both benefit from and contribute to the
work of other libraries. Funding programs, such as the Preservation Program of The National
Endowment for the Humanities (NEH), are directed at preserving as many different titles as
possible. These NEH-supported projects demonstrate how effective the collaborative process can
be in both preserving materials and in improving bibliographic access to that material.

As this guide explains, the optiors for replacement and reformatting are increasing.
Libraries will need to develop their own balance of choices based on need and resources.
Common reasons for considering a replacement and reformatting program are: brittle paper,
pervasive damage from heavy use, mutilation or disaster, or loss of material through theft or
accident. A library may also recognize a need to protect valuable items by providing use copies.

This period is a very dynamic time in three key areas: electronic information technologies,
copyright, and standards development. Staff can anticipate that the implications for libraries and
for preservation will be significant. Libraries using this guide should acquaint themselves with
current information in these areas before making assumptions about how to configure a
preservation replacement and/or reformatting program.

Definitions

The terms "replacement” and “reformatting" serve as shorthand for a wide spectrum of
activities, with clear distinctions evident at each end, but with many overlapping and interrelated
activities along the spectrum. The similarities and distinctions are examined below.

"Replacement” is a routine function in most libraries, one so familiar that it hardly needs
definition. Itis commonly performed without any preservation involvement whatsoever. In this
guide, however, replacementis a preservation function and "preservation replacement" is different
from "replacement" done without awareness of preservation concerns. Further, this guide argues
that the library practicing "preservation replacement" is using its dollars more effectively because
it avoids compounding the problem of poor quality materials.
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Factors common to both replacement and reformatting are:

the deterioration in the text block (the pages) is extensive. Bindings can be replaced, but
deteriorated paper is extremely time-consuming and expensive to treat with current
technology; such treatments are only reasonable to do with volumes that have intrinsic
or artifact value.

the volume has no artifact value, but does have intellectual content that is worthwhile to
retain. (If a volume has no value either as an artifact or as intellectual content, the library
has the option to deselect and discard that item.)

replacement and reformatting both involve substantial work beyond the f reservation unit:
circulation, collection development review and reselection, acquisitions, and cataloging
functions. The cataloging work usually involves withdrawing the deteriorated copy as
well as adding the new one.

the cataloging step offers a retrospective conversion opportunity; in fact, an online catalog
record may be a required component of grant-funded preservation microfilming work.

copyright can be a constraint on reproducing a volume, especially when making a digital
version of a volume. As part of developing a replacement and/or reformatting program,
the library should seek information about the current status of the debate about copyright
and intellectual property right issues.

Distinctions made between replacement and reformatting include:

the method of acquisition: When seeking a replacement, the library usually turns to
market sources of copies already in existence to acquire a new copy. When reformatting,

the library becomes the producer of a new version of the work, usually going from paper
to microfilm.

the similarity of the new copy to the original: a replacement copy may be an exact
physical duplicate of the original, but may also be a purchased microform. Likewise a
reformatted version is usually a change of format, but computer technology will soon
provide the means for producing paper, microform, and digital versions interchangeably.
These types of distinctions blur when the example is a photocopy produced by library

staff. The photocopy physically resembles a replacement copy, but in terms of operations,
is similar to a reformatted version.

the extent of access: when microforms and digitized copies are produced, master, or back-
up copies are also retained. Additional use copies can be replicated on demand at very
low cost. These versions lend themselves readily to cooperative access among libraries.
A replacement or photocopy, being a single copy without a specific back-up, is not quite
as quickly replicated for ownership by other institutions and users, although replacements
and photocopies can certainly be shared through interlibrary loan. In any case,

- bibliographic access is also extremely important, since it allows users and other

preservation programs to see what is available.
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. the method of access: microforms and digitized copies require the use of spedial
equipment to view the information. Many people simply dislike using microform readers
or reading from a computer terminal and prefer to reformat the information tc a paper
printout immediately. Others willingly use microforms and digital formats, provided that
good equipment is available. The library should consider whether the printed volume,
microform, or digitized version best addresses collection and service goals.

Current Practice

Work Flow. The preservation dilemma-too few resoturces to support all the work that should be
done--has forced libraries, singly and in collaboration, to define priorities and to try to find ways
to manage large backlogs of deteriorated materials that await treatment of some sort. In their best
efforts to make tough choices, libraries have debated several questions: Should priority be based
on current use or on long-term intellectual value? Should the original format be preferred over
microfilm? When a volume has been reformatted, should the original be retained or discarded?
Current practice, therefore, is not uniform among libraries, but modified by institutional
philosophy and circumstances. '

Most libraries already contain overwhelming numbers of volumes that should be replaced
or reformatted. Simply managing this deteriorated material until decisions can ve made or
projects funded is a challenge. Volumes that cannot be replaced immediateiy or reformatted can
be assigned to "phased” treatment in which the first phase is a protective box or wrapper ("phase
box"). It may be more expedient to move the worst material to a protected storage area just to
keep brittle paper fragments from being lost.

Work flow varies among libraries, as is clearly shown in the examples shared in Jan
Merrill-Oldham’s and Gay Walker’s Brittle Books Programs, issued as SPEC Kit 152 (Washington,
DC: Office of Management Services, Association of Research Libraries, March 1989).

Current Use Materials. The criteria for selecting materials controls the work flow. The steps listed

below describe common practice if the criterion for selection of items is current use (often
described as a "use-based” approach).

L. Circulation desk staff and shelvers spot problem items and send them for preservation
review.
2. Preservation staff review the item to see if it can be repaired; items that cannot be

repaired go into a collection review process.

3. Collection review involves bibliographic searching to locate any duplicate copies or related
volumes, and a report on any replacement publications that might be available.

4. If the reviewer decides the item is worth replacing and a copy is available, the acquisitions
department orders it.
5. If no copy is available, the reviewer decides whether a microfilm or phoiocopy would be
a better choice for a reformatted copy.
6. The microfilm or photocopy is produced by the preservation staff or by an outside service.
3
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7. The new copy (paper or film) is cataloged, and the deteriorated copy is withdrawn.
8. The circulation staff notify the user (if someone is waiting for the item).

Collection-based Projects. Collection-based projects, in which a specific subject collection is the focal
point, regardless of recent use, usually need grant funding to support the work. Work flow for
collection-based projects begins with collection management recommendations about important
subject collections. Next, a sample search is conducted to ascertain what proportion of the
material is available from in-print or microfilm sources versus material that has not yet been
reproduced. Funding sources for purchasing replacement volumes or microforms may be difficult

to identify, but grant funding can be secured to make microfilm copies of otherwise unavailable
titles.

Based on the results of the sample searching, the library assesses the funding the project

‘'will require and submits a grant application. Successful grant recipients then carry out the

following steps:

1. Beginning a comprehensive bibliographic search process to filter out the titles that already
have been microfilmed elsewhere so that efforts can be focused just on the "new" titles,

2. Establishing an "intent to film" record on a n:*ional cataloging utility (OCLC or RLIN) for
each title selected ir: order to alert other libraries that they need not devote their resources
to preserving these titles.

3. Preparing the volumes for microfilming, carrying out the photographic work, and
inspecting the resulting film.

4. Upgrading or supplanting the "intent to film" records with standard bibliographic records
for the new microfilm copies.

5. Sending the preservation master microfilm (the camera negative) to secure storage in
proper environmental conditions.

Replacement Options. The process of acquiring a preservation replacement relies on many of the

same steps needed by the library for its normal acquisitions and collections work. Replacements
may be acquired through the following routes:

1) In-print sources. Selected classics and scholarly works in bound volume format are
readily available from publishers, many of whom are using preservation-quality papers. These
resources are standard for collection uzvelopment and acquisitions work, but the preservation
perspective will help insure that paper quality is part of the selection decision. In-print sources
also include the microform publishers who have microfilmed large collections of older
monographs in defined subject areas as well as many periodical runs. Some of these items can
be purchased on a title-by-title basis; others are only available as part of the publisher's set.

* 2) Out-of-print. A number of book dealers offer to search for out-of-print books or
specialize in providing out-of-print and secondhand books to research libraries. Also, libraries can
advertise desiderata lists or use on-line services to locate items. The attraction of buying a
secondhand copy is the chance to duplicate the library’s copy exactly. The pitfall is that if the

11
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library’s copy is brittle, the secondhand copy will be at least acidic and quite possibly brittle, too.
The library should order the secondhand copy on approval and be sure to examine the paper and
binding quality carefully before making a purchase decision. The secondhand copy could need
nearly the same preservation treatment that the deteriorated copy does.

3) Gifts. Donations to libraries-may contain the exact volume needed to replace a
deteriorated copy, but the same caution as described for secondhand volumes should be applied
to gifts. Gifts may have been stored in unsuitable locations that caused accelerated deterioration
of the paper. On the other hand, the gift copy may have received very little use, so its outward
appearance could be quite good in comparison to the condition of the library’s copy. A careful

assessment of the physical condition will provide the opportunity to make a sound long-term
decision. .

4) Photocopy. (Note: Photocopy is included in the reformatting section even though it
is a new copy in the same format. Photocopies produced in-house are more similar in work flow
to reformatting activities and do not involve the same acquisitions steps as a purchased or gift

copy.)

5) Customized publishing. A library or group of libraries may contract with a publisher
to reprint a title, set, or collection that is otherwise unavailable in acceptable condition.
Depending on the goals of the project, the result may be produced either in volume format or
in microform, or both. These arrangements may be private between the publisher and library or,
in the right circumstances, be the basis for a commercial agreement in which the publisher sells
additional copies and pays the library an agreed upon fee.

6) Combination of repair and replacement. Even though a volume may have extensive
deterioration, there may be components, such as illustration pages, that the library prefers to save.
For example, a volume composed of text sections on brittle paper and illustration sections on
better paper may be preserved by photocopying the text pages and combining them with the
original illustration pages in a new binding. This effort is especially worthwhile if the illustration
pages can be de-acidified as part of the repair process.

Reformatting Options. In contrast with replacement work described above, libraries that are just
beginning their preservation programs do not commonly have on-staff experience in any type of
reformatting work other than routine photocopying. Guides, workshops, and on-site visits to
other preservation facilities are three fairly quick ways that staff can gain familiarity with this
function. Scanning and digitization projects require a level of technical expertise that may not
be readily available to library staff.

1) Microforms. Capturing text and illustrations in photographic images on microfilm is
the predominant reformatting opticn. Preservation microfilm consists of three film generations:
1) the camera negative or preservation master microfilm, which is stored in a secure, stable
environment as insurance against loss of the other copies; 2) the duplicate negative, called a
printing master or service master, from which subsequent copies are made; and 3) the positive
film or use copy, which is made available to readers. A fourth component of a preservation

microfilm is either an OCLC or RLIN bibliographic record, as well as a record in the library’s local
catalog.
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Microfilm production can be handled by an in-house unit, or can be contracted out to one
of a number of preservation microfilm services. While roll microfilm is the fully accepted
preservation format, microfiche is also an option if the greater reduction ratio of microfiche does
not detract from the quality of the image when it is enlarged. Up to now, microfilm for
preservation purposes has been exclusively black and white without a satisfactory gray scale for
illustrations, an obvious limitation for the visual components of materials. Color microfilm of
preservation quality is just now being tested with very encouraging resu’ts. Black-and-white
microfilm, a technology that has been developed over decades, has well-established standards that
insure quality for preservation purposes. The entire preservation microfilming process is
thoroughly described in two excellent guides:

PRESERVATION MICROFILMING: A Guide for Librarians and Archivists, edited by
Nancy E. Gwinn. Chicago: American Library Association, 1987.

RLG PRESERVATION MICROFILMING HANDBOOK, edited by Nancy K. Elkington.
Mountain View, Calif.: The Research Libraries Group, Inc., March 1992.

2) Photocopies. A photocopy of an entire volume may be produced to substitute for a
deteriorated copy. If the library’s own copy is not sufficiently intact to produce a complete text,
the library may seek permission to photocopy ancther library’s copy. If the library’s copy is
complete, the library may wish to pay an outside service to produce the photocopy from the
library’s copy, or the library may run its own preservation photocopy service. In any case, the
equipment must operate properly so that the print fuses to the paper. The National Archives has
investigated the fusing process, and this research will be included in an American Library
Association (ALA) guide, now in final edit, being prepared by the Reproduction of Library
Materials Section (a subset of the Association for Library Collections and Technical Services,
within ALA). The guide will describe how to photocopy whole books, not just individual pages.

3) Digital versions. Preservation librarians are experimenting with projects to use
computing technology to scan text and graphic images for preservation projects. In the processes
currently available for preservation work, the scanning results in a "bit-map" of the black-and-
white areas that can be reproduced as a picture of the original page, similar to the telefacsimile
process, but with much finer detail. This digital version can be produced either from the paper
or from microform. Once digitized, the images can be transmitted electronically or reformatted
back to paper or microform. In this process, the text and illustration captions must be indexed
to allow for searching, but work being done with the more sophisticated technology of optical
character recognition (OCR) scanning will produce a digital version in which the full text is
searchable word by word. Capturing illustrations digitally requires further research, but should
prove to be a viable option.

Cornell University, Yale University, the National Library of Medicine, and others are
experimenting with digitizing for preservation r irposes.

Evaluating Options. CThoosing between a print/paper copy and a nonprint format of a work is
a decision basic to the replacement and reformatting process. While the long-term advantages
of microforms make a convincing argument to preservation staff, collection development and
public services staff regularly hear the complaints of users who dislike using this format. Some
libraries have adopted the preference of supporting local users by maintaining the paper format,
if not through repair, then through replacement or phatocopy. Microfilm is used as the last
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resort. On the other hand, in grant-funded projects, the objective is to produce preservation
microfilm and thereby greatly increase the access potential for a broad array of users, current and
potential. The library mightjudge that printing new paper copies from the microfilm for selected
microfilmed works (for example, materials needed for the reference collection) is warranted. The
Columbia University Libraries brittle books brochure, contained in the accompanying material,
clearly states what criteria are used to select print versus nonprint options.

Microforms, produced and stored propetly, are an excellent preservation medium because
those images will last hundreds of years. To read them, people will need only a light source and
a magnifying lens, whereas today’s computer file can’t be read unless it is accessed on the proper
hardware using the required software. Current experience shows that even 10-year-old computer
{iles can be impossible to access because the necessary equipment and software have become
obsolete and been discarded.

With the recognition that these problems remain to be resolved, it is clear that digital
versions will play an important part in preservation. Both libraries and users are looking to the
promise of electronic information technologies to respond to an information culture that expects
increasingly rapid delivery of text and image over electronic networks.

Technologies that combine the virtues of microforms and digital versions are the subjects
of several experiments. For example, in Yale’s project, the plan is to take existing microfilm and
reformat it to digital versions which can then be transmiitted and accessed as computer files. The
Cornell project’s primary focus is digitizing from the paper copy to produce both an electronic
and a paper version of the original; a microform copy will later be generated from the digital

version. Whatever the reformatting method, special attention should be given to the illustrated
materiais.

The emergence of interrelated digital, paper, and microform technologies and their
development into standardized applications will increase the options available for preservation
uses. These combinations can be used to achieve the joint goals of longevity and easy access to
research materials.

Development Phases. The library should determine which preservation program choices best fit
its collections, needs, and resources. Reformatting and replacement are the natural partners of
a repair and conservation program, but even if the library has no conservation unit, it can still
carry out preservation replacement and reformatting work.

1) Identify needs and priorities. The library administration, circulation, collection
development, acquisitions (monographs and serlals), cataloging, and preservation staffs all have
a role to play in defining needs, setting priorities, and developing policy and procedures for
replacement and reformatting. Tools for assessing needs include condition surveys, circulation
(use) data, and related analytical methods (for example, UC Berkeley’s CALIPR) that help to
establish priorities. Upon examining needs and priorities, many libraries decide that they need
a routine approach to replacement that gives priority to items in use versus those in the stacks.
Reformatting may become a routine activity as well, depending on the resources available:
comnionly, however, reformatting is dependent on grant funding and occurs on a project basis,
perhaps using an outside microfilming service.




2) Identify resources available. Replacement and reformatting work both require funding,
in addition to staff time. The library should first consider what funding might already exist for
this work. More than likely, some money has long been identified for replacement purchases.
if this money can be established as the base of the preservation replacement account, the library
is over the first hurdle and can begin a basic, if small, program.

If no money can be immediately identified or reallocated within the existing budget, some
planning for funding is the first step. The planning should include assessment of needs and
priorities to establish a dollar goal. Ideas which have been used in other institutions to establish
and support preservation include: 1) a Friends of the Library fund; 2) proceeds from sales of
unwanted gift books; 3) fine money; 4) a small "maintenance” levy on the collections budget; 5)
a grant for a special replacement or reformatting project (government, foundation, or private
donor grants); or 6) special fund-raising effcrts.

3) Define level and scope of the pregram. Preservation replacement and reformatting are
activities that can be performed on a volume-by-volume basis or on a collection basis. This can
be viewed as ongoing work or as a specific project. Obviously, the larger the number of items
handled within a given time, the greater the impact on staff and financial resources. Several
questions that may help define level and scope of the program are:

. What emphasis does the collection development policy place on maintaining retrospective
collections?

. What are the opportunities for collaboration with other libraries?

. What needs and preferences do users have?

o If a user is waiting for an item, how is timeliness addressed?

Organizational Issues

Preservation replacement and reformatting are usually allied to a repair and conservation
program so that the items that are too deteriorated can be channelled into a separate work flow
of reselection and related steps. The sample flow charts, included in the accompanying materials,

show where replacement and reformatting decisions are made in the preservation processes of
several libraries.

Some aspects of replacement and reformatting work can be handled very effectively by
contracting the work to an outside service. The library should consider the staff, space, training,
equipment, and purchase costs to compare them to the fees an outside service would charge for
the same result. The University of Pennsylvania has investigated this issuie and determined that
using outside services for several replacement and reformatting activities would be preferable to
increasing the size of the on-site preservation operation. The third choice a library can make is
to contract with an outside microfilmer to perform the work on-site in the library. This may be
desirable if collection security is of special concern.




Cooperation among libraries is the key strategy to preserving a significant portion of the
intellectual record. The NEH funding for preservation microfilming is, in itself, a major
cooperative project in which libraries may conduct their projects independently, as well as
contribute to a commonly accessible pool of resources. Libraries that have overlapping or
complementary collections and user needs may find formal cooperative projects to be an effective
preservation strategy, providing that the project includes mutual and rapid access to the
preserved materials. Examples of cooperative microfilming projects are those of the Research
Libraries Group and SOLINET.
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From:
Association of Research Libraries-Q0ffice of Management Services. "Brittle Books
Programs." SPEC Kit #152, March, 1989.

YALE UNIVERSITY LIBRARIES

Preservation Decision-Making
A Descriptive Model

The Preservation L vision is responaible for the preservation of mate-
rials or their intellectual content in the research collections. Titles
handled by this Division are identified primarily through the Circulation
process. Materials returned from circulation with physical problems or those
screened out at the point of circulation are sent to the Division several
times a week. Division staff screen these materials for any that may be
sent to a library binder; the rest are charged out to the Division, are
searched, decided upon, and processed, all to provide either ,the books or
the reformatted information back to the readers as soon as possible. While
the books are in the Division, readers have continuous access to these high-
use titles, and agreements are made from time to time to allow items to be
used within the building at night or on weekends and, in very unusual
circumstances, to be taken out briefly for a specific purpose.

The Options

A deteriorated book from the Yale collections represents only a small
part of the information needed to make an educated decision about that book
in relation to the rest of the collections and the larger academic context.
At least ten options exist at present with regard to any book in the system,
and it is the subject specialist’'s responsibility to make the most appro-
priate decision to deal with the physical problems associated with that book
while still maintaining sufficient access to the information centained
within the text and, in many cases, the original item (to retain its bind-
ing, marginalia, decorations, bibliographic make-up, clues to its printing,
and so on). The ten options available to the subject specialist are the
following:

1. Replacement with a commercially available reprint or new edition.

2. Replacement with a commercially available microform (usually with

the same edition),

3. Reproduction and subsequent replacement with a preservation photo-

copy produced in-house by Preservation.

Reproduction and subsequent replacement with a microfilm produced
in-house in the Microfilming Unit.

Withdrawal from the collection without replacement.

Transfer to another collection within the system.

Commercial binding/rebinding by an external binder.

Minor repair or placement in a wrap-around or new storage con-
tainer, usually by Conservation.

9. Major repair by Conservation.

10. Reshelve as is.
The variations on these ten options include retaining the original volume
with any of the decisions #1-4 and either sending it to a collection with
restricted use or adding the replacement and maintaining the original tied
up or in a wraparound for as long as possible.

&

o~y w;m

The Search

The information gathered during the search phase to facilitate deci-
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sion-making on each item includes the following:

From the Card Catalog Search:
1. The correct catalog entry if this is not available from the
title-page of the book in hand.

2. The dates of the author so that posthumous editions may be
identified if necessary.

3. Whether or not there are other titles by this author,

4. Whether there are collected works by this author that include
the individual title in hand.

5. Whether there are other editions of this work held in the Yale
system; if so, their locations, call numbers, dates of publication, numberg
of volumes, and differences from the work in hand (i.e., edition nunmbers,

illustrators if the one in hand is an illustrated work, and imprint informa-
tion).

From the Bibliography Search:

1. Whether or not this exact edition has been reprinted; if go
all the ordering information is noted—if not, other editions with their
ordering information are listed. Sources checked include Guide to Reprints
Books in Print, Books on Demand, Forthcoming Books if need be, and the -+
national trade bibliographies for the appropriate countries,

2, If the work is not available in hard copy, information cop-
cerning microforms ia obtgined with the;r ordering specifics, Sources
checked include Guide to Microforms in Print, Serials in Microfilm, Natj
Register of Microform Masters, the New York Public Negati;E-ﬁZEEEFiéﬁgf%%%gi
on fiche, and tha RLG Union Catalog of Microform Masters on fiche,

From the Stack Check:

1. The physical condition is noted of all other e

volumes, and/or copies of the title; those that are
pulled, charged, and placed with the one in hand.

2. A scholarly edition in good shape may also be pulled to show

an example of what would remain if any of the deteriorated editions were
withdrawn,

ditions,
in poor condition are

From the Review Session:

1. Information from the book in hand that is apparent to the
subject specialist, including such things as the use according to the date
due slip at the back, the extent of the deterioration based largely on pap .r
quality (folding a corner of the paper might be used as a test), the size of
the work, and those areas where the expertise of the subject specialist is
exercised, e.g., the importance of the author and this work to the collec-
tion and to the scholarly coumunity, and whether this particular edition is
of special significance (including the significance of any illustrations,
notes, marginalia, ownership marks, the printer, maps, binding, and so on).

2. Cost of the in-houge reproduction options from the Preserva-
tion staff member aiding in the review; time estimates.

3. Whether repair is appropriate and the difficulties and general
cost estimates for that repair from the Preservation staff.

4, A brief, general discussion of options possible, usually
initiated by the subject specialist.
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Considerations in Making Decisions

The decisior must take into account the following considerations:

l. The quality of the paper, whether brittle or flexible,

2. The relationship of the deteriorated items to the rest of the
Library's holdings of that title (is it the first? most recent? are all its
contents contained in other editions? does it have unique information/illus-
trations of importance to the collection? is another copy held in the rare
book collection?).

3. Is the itenm valuable/rare/scarce/unique/significant enough,
even though deteriorated, to merit offering to a rare book collection?

4., Whether the item must be retained at all or may be withdrawn
outright.

5. If it is to be withdrawn, is the library book sale an accep-

table disposal route or is the item worthwhile enough to be offered to a
dealer?

6. If to be retained, should the item be maintained in the origi-
nal format (given the cost for the appropriate repair for that item) or
replaced to retain the intellectual content only?

7. If to be maintzained in the original format, does it deserve a
full repair or a minor repair/wrap-around protection (i.e., how valuable is
it and what would be a reasonable limit to place on repair costs? This
question is obviously tied together with the paper quality; the more brittle
the paper, the more valuable the item must be to justify full repair and
maintenance as an object.)

8. If it may be replaced, should the item be maintained in hard
copy or replaced in microform?

9. If it is to be retained in hard copy, is a reprint available
and, if so, is it an acceptable reprint/edition? (Some reprinters are to be
avoided; sometimes newer editions are acceptable replacements for older but
undistinguished editions.) Is the price reasonable?

10. If an acceptable reprint is not available, is a preservation
photocopy acceptable? (Would loose plates resulting from in-house repro-
duction require the new work to be cataloged for Zeta? Is the quality of
reproduced illustrations acceptable? Will the page size work with photo-~
copying?)

11, If the work may be replaced with a microform, is one available
commercially of the same edition? Would another edition suffice? Is the
format of the microform acceptable for Yale Microtext equipment and our
standards? Is the price reasonable?

12, If a commercially available microform is not available, is
the cost of an in-house microfilm acceptable?

Underlying Assumptions

The following assumptions underlie these decisions:

1. A decision should be made on an entire tirle at once to avoid duplica-
tion of searching effort when other deteriorated editions are used and
then sent to Preservation.

2. The subject specialist should attempt to make a permanent decision
whenever possible so that the same deteriorated items do not keep

reappearing in yet worse condition (and finally as fragments on the
floor).

3. Unique information is generally maintained in the collection,
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4. TItems valuable primarily as objects should be protected from use when
they become deteriorated, either by transfer to a rare book collection
or by restricting use in a locked cage area.

5. The quality of the paper is of paramount importance when deciding
whether a volume may be repaired or not.

6. Microform replacement is often acceptable for deteriorated newspapers
originally published on newsprint paper, unillustrated periodicals,
long runs of published government documents, and little-used materials
in all fields.

7. There are many reasons for retaining library materials in their original
format, and the considerations listed in the RLG "Book as Object"
document, immediately following this paper, should be kept in mind when
making decisions.

Option Implementation

After decision-making, the option chosen is carried out by the Preser-
vation Division personnel. Those options entail the following:

1. Replacement by commercially-available reprint or microform: original
volumes are placed on the "Replacement Shelves" in Preservation; cost
estimates are obtained where necessary (this may entail checking with
the subject specialist when the price is known); order cards are typed
marking »11 the appropriate boxes, including an indication of the fund
account; ‘er cards are checked on the IPL to ensure that no cther
order has been placed that does not yet appear in the card catalog;
expensive orders (over $500) are annotated as to the rationale for the
order; completed orders are sent to the Head of Collection Development
for review, checked with the Library Director where necessary, and
sent on to the Head of Acquisitions for placement; cataloged reprints
received are compared against the originals to ensure the presence of
all information/illustrations (microforms of exactly the same item are
not checked); volumes being replaced are discarded by removing or
marking out ownership marks and date due slips and by stamping each
with a "discard" note before their trasfer to the Gifts and Exchanges
unit; each shelf list card, which should have been bounced upon the
cataloging of the reprint/microform, is checked approximately six
months later and again in a year, when it is pulled, annotated, and
sent to Cataloging if it is still there.

2. Reproduction by in-house preservation photocopy: books are placed on
the photocopy shelves (rush items would be placed on special shelves
1or immediate copying); books with an opening measuring more than 9"
from one outer text margin to the other are photocopied double~sided
on acidfree paper with a binding margin and a bottom trim margin so
that the final product shows normal pagination; books measuring less
than 9" between the outer text margins of an opening are copied
single-sided, two pages at a time, so that the binding mar;in is along
the top edge with trim margins to left and right; the copies are
collated twice, once by the photocopy machine operator and once by
another staff member to ensure accurate positioning and perfect pagi-
nation; photocopies are sent out to a commercial library binder to be
double~fan adhesive bound with a large enough margin to allow future
photocopying; bound photocopies are sent to the shelves labeled with
the original call number, the original is withdrawn (unless it goes to
another collection or is maintained for some reason), and the cards
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3.

are not changed or annotated unless the book is a transfer from CCL or
needs recataloging for some other reason.

Reproduction by in-hwuse microfilming: books are prepared for filming
by inserting a photocopied copy of its catalog card for filming, by
checking it for completeness and other problems (e.g pencil marks
within the text area are erased), and by including iustructions as to
whether it may be cut or not; the book is filmed and returned with
both the master negative and the positive service film copy (a page-
by-page check of all such titles filmed is about to be instituted that
will complement the bibliographic/technical inspection now carried
out); the film with the card copies and the information about title
sequence on the reel is sent to the Microform Coordinator for cata-
loging; the originals are withdrawn (or transferred/retained if the
subject specialist so directed).

Withdrawal: the items have all ownership marks removed or marked out
and a "discard" stamp applied to the inside front flyleaf and the
inside back cover as wall as the title page; the shelflist card is
pulled and sent to the Card Processing Unit for removal of the com-
plete set; items are sent to the Gifts and Exchanges Unit when a
truckload has accumulated.

Transfer to another collection: items recommended for transfer to
another collection usually require a note requesting permission to be
sent. to the Deputy University Librarian; upon receipt of this permis-
sion, the item is sent to the correct cataloging unit for the change
of records. The Beinecke Library bibliographer review books regularly
and transfer many directly there.

Commercial binding/rebinding: books identified for library binding are
charged and sent directly to the Preparations Division for processing;
barcodes are removed and retained with the charge record in the Pre-
servation Division and readhered upon receipt of the bound volume.

Minor repairs or wrap-arounds: items requiring only minor repairs or
wrap-arounds are so marked, charged in, and placed on the Conservation
shelves (some tip-ins are done by Preservation personnel).

Major repairs: items requiring major repairs are so marked and placed
on the Conservation shelves for their selection.

Reshelve as is: these may include items with cosmetic damage only; a
record for it may or may not be kept on it for future examination.

RGW 4/86
Preservation Dept.
Yale University
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THE COLUMBIA UNIVERSITY LIBRARIES

is strongly committed to the preservation of its books and
journals, so that it can continue to provide access to a useful,
scholarly research collection for the Columbia University
community. While it is our good fortune to have such a
distinguished, in-depth retrospective collection, it is also true
that many of these valuable, often
irreplaceable materials are crumbling on

our shelves.

It is well known that from about the
1850s paper has been manufactured
through processes thar leave an acidic
content. The acid gradually breaks

down the cellulose fibers of which paper

is composed. With sufficient time,
especially in conditions of high humidity,
hiigh temperature, and polluted air, the paper becomes so
brittle that it breaks when foided. We in New York are
particularly hampered by our environment, and our collections
have suffered more than those in many other parts of the

country.

Over the past twenty years, research and academic librarians
have worked with conservators, scientists, and micrographics
experts on technologics to address these problems. At the
same time they have developed policies and principles to guide
the application of these technologies. No one technology
solves all preblems. Libraries such as Columbia have adopted
a comprehensive approach that carefully matches the

appropriate treatment to the damaged book.

The preservation of embrittled materials poses a significant
challenge because paper that breaks when folded cannot

withstand the manipulation needed for rebinding or normal

BEST COPY AVAILABLE
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repairs. This means that » book whose pages have begun 10
break cannot be put back together again except by extremely
costly page-by-page conservation treatment — and in many
cawes even thia is not possible. The monetary value of most
volumes in the Columbia University collections does not justify
spending hundreds of dollars per volume for repzir, although
we do have rare materials for which such costly conservation is

fully warranted.

For mos sooks thst are roo brittie
to be repsiiz.i with routine
methods, the most appropriate
preservation technique is to
purchase a reprint or, if none is
available, to turn to microfilm to
preserve at least the text of the
volume (its “intellectual content™} if
not its physical manifestation. The
master neganve of the film is stored under archival conditions
to sssure 8 lifespan of several hundred years for the content of
the volume, while new potitive copies can be produced on
demanc).

A for the brictle volumes themselves, the palicy of the
Libraries mandaies that volumes be filmed intsct whenever
possible, 10 that they may be returned 1o the shelf for
whatever further use they can sustain before finslly
diintegraung. If a volume's pages are in
preces belore 1t is hlmed, howaver, it
15 siready beyond further use
and ¢ normally withdrawn

from the collections after filming.

Sometimes microfilming alone 15 nov appiopriste or sufficient

In the case of volumes with color plates r v wiusual bindings,

or in the case of heavily used reference worka, more expensive
methods of preservation. may be employed in addition to or in
liew of microfilming. Color plates may be manually descidified
and encspoulsted in clear inert plastic film 10 sllow continued
use. A volume with a significant binding may be placed in o
custom-fitted box aliter filwing to protecs it for as long as
possible, while a heavily used reference tool might be
photocopied vnto acid-free paper tather than being filmed.

Preservation photocopies are of value in providing paper
substitutes for brittle books, especially those that receive heavy
use or that are not well suited to microformat. Unlike
preservation microfilm, however, s preservation photocopy
does not provide s msster that can be archivally stored for
hundreds of years and used to produce additional copies on
demand.

The decision on how to preserve each brittle, unrepsirabie
volume is made by the bibliographer responsibie for its subject
area, in consultation with staff from the Libraries' Preservation
Division. When appropriate, the bibliogrspher also consults
with relevant faculty members. Every effort is made to ensure
that the most suitable preservation method is applied. In
genera| this means that, as stated in the
policies appended to
the Columbia
University
Libraries
Preservation
Handbook, the
preferred trestment
for any dsmaged
volume is rebinding or
repair. When 8 volume is

structutally unsound and too brittle ta repair, the Libraries

—
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(canhinyed from i1ngide)
will try 1o liwate o non-brttle paper copy, reprint, ur later

e, Microfilna is normally che lass aliernaove.,

Identihicanon of britle volmmes mvalves library seaff, faculy,
and other libears patrons, Pubic service staff of 4lf the

Columbra ibrares soreen solimes eetnrned by patrons to inid
endangered genn. Dibrary patrons who use damaged volumes

Beng them v the atennon of e hibrary aaff. Concerned

vty re encouraged o discuss endangered pares ot the

collecnmns wah hlsrarans. Xhen special grang funding 1<
avalable hiwarans work wath the facubty todennfy arcas of
paricular importance os concentrated preservanon activity,
ad callaborate with exastng or speaably-creared facniry
advisory gromes on bispe presersaton projects. | he snimng of
proservanion weork needed by the collections s alinna
oversshelmmmge, and reaquares partiopaion trom all of the

Colombua Commini

Newand deselopimg technubiggies promsse o+ brighier biere for
ourcollecnons dncreasighy, US and Western Furopean
schularly solnmes are beag printed on aad-free paper with 2

moch onger e tan the sudie paper o which we are

witortuateh acerstomed. Primesses for mase deacidibieation,
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which will help reduce the speed of embrittlement of new
acidic volumes by chemically neutralizing the acid contenr,
should become available and affordable within the next few

years.

For already embritled volumes, new digital and optical
scanning technologies now under development offer hope for
an ahernanve 1o mucrofilm. Research into the life spans of
these media is curremily ongoing — after all, transferring the
comtent of brittle books to new media that witl taemselves
deteriorate n five or ten years is not a sulution to the problem.
Pilot projects to develup accurate and cosi-effective methods
for scanning and diginzing both brittle hooks and microfilm

are now anderway at several institutions,

I the meantime, nicrofilin remams the nnte-tested merhod for
presees g the content of britle books thar cannot be repaired.
o an excellent means of disseninating o a wide audience
matertals endangered by or difficult 10 use m the onginal, and
s simple rechnology makes it accesaible internationally, even

m underdeveluped areas.

The Columbia University Libraries will continve its current
policy of providiog the most sunahle treatment for each
volume, and looks forward to emplaymg new rechnnlogies ¢

they become available,

Irerested Calumbia facolny are welcame to i the

Preservanon Diviaon. Appointments may be made by calhing
A4 §757

Codambia Unsversy Dibeanes
Preservanon Division
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COLUMBIA UNIVERSITY LIBRARIES
PRESERVATION DEPARTMENT

A_CUL HANDBQOK

GUIDELINES AND PROCEDURES

Sth Edition

1991
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SECTION 6.1

SECTION 6.0 REPLACEMENT/REFORMATTING OPTIONS FOR
- BRITTLE AND MISSING MATERIALS

Replacement or reformatting (creation of a copy of th: item in another
format, normally microform or photocopy) should bc considered when the
original material is too brittle or otherwise deteriorated for physical
treatment, or when the item is missing. Replacement/reformatting is the
only practical and economical long term treatment option available for the
majority of britiie, damaged materials in the general collections.

Replacements can be reproductions of exact editions, or editions that include
or supersede a work, in hard copy (reprint, photocopy) or microform. They
can be purchased from commerdial sources or created on demand. The
selection of the appropriate replacement will depend on a number of
variabies, primarily avaiiability, cost, and specific collection needs and
priorities.

The following sections contain descriptions of the types of replacements that
are commercially available (reprints and microforms} and of those that can be
created through inhouse services or outside vendors (microforms and
photocopies). Descriptions include the major characteristics of each
replacement format, information on how to choose a format, materials
suitable for each format, and guidelines for locating available replacements or
for requesting the creation of replacements.

6.1 Commercial Reprints and Microforms

Reprints and microform replacements of missing or out-of-print materials
are often available from commercial publishers and library photoduplication
services. The-purchase of an existing replacement is frequantly the most
economical option. Titles needing replacement should be searched
thoroughly to locate existing replacements. Replacement catalogs for reprints
and microforms are available in Butler Reference; microform replacement
catalogs are also available in the Preservation Division.

Paper Reprints

Volumes for course reserve, heavily circulated material, reference works, and
volumes with color illustrations or maps may not be appropriate for
microform replacement. Paper reprints are usually the preferred replacement
choice in any case for monographs, pamphlets, and short series.

With few exceptions, a reprint should be selected in preference to a copy from

the cut-of-print market. If a CUL volume has embrittled with age, another
copy published at the same time will usually be just as fragile and will
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SECTION 6.1

deteriorate as quickly once it is subject to use. Selectors should make a
conscious effort not to add to the future preservation problems of the
Libraries and should avoid materials that need treatment before they can be
placed on the sheif for the first time.

Microforms

Microforms are the second replacement choice. Many titles are widely
available in microform from commercial and library sources, usually at a cost
competitve with paper reprints. In many cases a microform may be the only
available replacement, especially for a serial title. Half-tone illustrations,
uncolored maps, photographs, and plates reproduce adequately, making
microforms suitable to replace most library materials when preservation of
the intellectual content is the primary objective.

Micropublishers offer a variety of choices: 35mm roll film or microfiche;
positive or negative polarity; emulsion of silver gelatin (also called silver
halide), vesicular or diazo. (While 16mm film is available, its use is
discouraged, and most libraries do not have 16mm readers.) Libraries with
microfilming facilities often provide only silver gelatin 35mun roll film. If
the publisher offers a choice, select the most useful format based on your
library's reading and printing equipment, your storage capacities, the formats
already in the collection, and the format that best suits the type of material
and its use. An index or catalog for quick reference is better suited to fiche, a
thin or average volume is reasonable in either fiche or film, and a serial is
best suited to a roll film format. On the one hand, microfiche is a little easier
to use and patrons tend to prefer it. On the other hand, microfilm may cause
fewer security and reshelving problems.

As a general rule, positive service copies should be purchased for use in the
library. Select negative polarity film only if the principal use will be on a
reader-printer with reverse polarity: when making a paper print from a
positive microform (black writing on white paper), the paper print will be a
negative image (white writing on a black background). Service copies need
not be silver gelatin. When a publisher offers a choice, vesicular or diazo
films usually cost less and are more durable under use conditions.

NOTE: The three types of emulsion (silver gelatin, vesicular, and diazo) are
best stored separately, because in close proximity they can cause chemical
reactions in each other. If possible, either purchase one type of emulsion
consistently, or else establish separate storage for the three types.

Retention of Original Volumes

Original material that must be retained because of artifactual value can often
be filmed without disbinding. This is particularly true for older materials

27

31




SECTION 6.2

(pre-1850) with good, flexible paper and reasonable inner margins. If paper is
brittle, a microfilm copy can serve as a protective measure by its use in place
of a fragile original. This works most successfully when use of original
material can be restricted. If it is necessary to retain the original, and it
cannot be filmed without damage, Preservation will contact the selector to
discuss options.

It is CUL policy to film all volumes intact when physically possible, but some
volumes are so brittle and so damaged that they cannot survive filming.
Intact volumes are returned to the library for patrcn use until they become
unusable, while volumes which break up during filming are normally
withdrawn immediately. HOWEVER, it is ultimately the choice of the

~ selector whether to retain or withdraw a volume after filming. The

Missing/Brittle Worksheet (D115) includes a checkoff for retain or withdraw,
and Preservation will follow the instructions of the selector.

6.2 Preservation Filming — General Overview

The Preservation Reformatting Office (PRO) in the Preservation Division is
the unit re<ponsible for processing microfilming recommendations. Using
the D115, recommendations should be sent directly to PRO on a regular basis
as titles are identified. Preservation Division staff are also available to

_discuss large or special microfilming projects.

Titles recommended for CUL filming should be:
— of significant research value to the collection;

~ printed on paper that is becoming so brittle and deteriorated that the
item cannot be used without causing damage;

-~ normally not of great artifactual value, since the original might be
damaged during filming;

- unavailable in reprint or miccoform. Preservation will not duplicate
filming already done unless exisiting film is flawed in some
manner;

- as complete a bibliographic unit as possible. PRO will attempt to
borrow in order to replace limited numbers of missing pages or
serial issues, but CUL should have reasonably complete holdings
over a span of time. Volumes may be rejected as microfilming
candidates if they are too damaged or incomplete.
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Cornell, Yale Advance with
Digital Technologies

Comell and Yale Universities have
released reports on their explor-
ations of the interinstitutional use of
digital technologies to preserve and
cnhance access to deteriorating schol-
arly works of national and international
importance. The two reports describe
work conducted under contract to the
Commission as part of an initial phase
of an evolving digital preservation
consortium.

L -
Participation convinced
Cornell of the value of digital
technology to preserve and
make available research
library material.

The Cornell report on Phase |

(January 1990 - December 1991) of the
university’'s Joint Studv in Digital
Preservation — Digital Capture, Paper
Facsimiles. and Network Access de-
scribes the collaborative efforts -
Comell and the Xerox Corporation t
capturc the contents of 1.000 brittle
books as digital images and to produce
printed paper facsimiles. Of equal
interest is the role of digital technology
in providing networked access to
library resources. Participation in the
joint study convinced Comell of the
value of digital technology to preserve
and make available research library
material. Principal conclusions are:
1. Digital image technology protides
an alternative — of comparable
quality and lower cost — to photoc.
opying for preseniang deterioranng
library materials

I Newsletter I

2. Subject to the resolution of certain
problems, digiial scanning technology
offers a cost effective adjunct or
alternanive to microfiim preservation.
3. Digital technology bas the potential
to enbance access to library materials.
4. Through the implementation of
document control structures, digital
technology offers a means to faclitate
accessar (0 provide links betweer the
library .atalog and ihe material itself.
5. The infrastructure developed for
library preservation and access actie-
ities supports ciher applications in the
electronic dissemination of in.
Sormation
Yale's new report narrates the organ-
izational phase of Project Open Book,
the umiversity’s cfort to convert 10,000
volumes in microfilm format into digital
image form and 10 explore the effects
of scale on emerging preservation
imaging systems The master plan for
this project was first detailed in the June
1991 report, From Microfilm to Digital
Imagery In the organizational phase,
Yale has established the internal project
am and steering committee; identified
ae required hardware, software, ser-
vices arid swaff. established costs and
developed a budget, and selected a

A
Yale recognizes the need to
Jfind collaborative ways to

address . . . the use of digital
image technoiogy.

vendor partner Two remaining objec-
tives are toadentify cniteria for selecting
the materials for conversion and to raise
the necessary funds to support subse-
quent project phases. The report
concludes

Continued on p. 2

Cornell & Yale
Contiviued from p. 1

As work proceeds to the next phases
in Project Open Book, Yale recognizes
the need in the library community io
Jind coliabarative ways to address the
key issues raised by the use of digital
image technology. In particular, it
needs to buwild a technical and oryan-
zational infrastructure of equipment,
software, networks, and knowledge-
able users and staff that spans multiple
campuses and facilitates the reliable
and cost-effective interchange of image
documents.

L N

These digotal presenvation projects are being
conducted under contract to the Commussion
with funding from The Andrew W Mellon
Foundation. whu:h also 1s supporuing distnbution
of the new reports to the Comnussion’s mailing
Ust Additional copies are avalable while supplics
Last. with prepayment by check (L'S Gunds only )
required Please refer to complete utle when
ordering  Commission sponsors recene all
publications at no charge

The Joint Study in Digital Preservanon Repart
Phase | (Januar 1990 - December (Y9 1) Digutat
Capture. Paper Facsimiles. and Network Access
by Anne R Kenney and Lwne K Persomus
Comell Universits 47 pages. 810 O

The Cmeamzanamal Pixase of voect Open ook

O the stats of an effGrr o contert moriim
to dagitad imagery a report of the Yale U ninerin
Librar o the Commiaston on Presenation angd

Actess by Donald Watens and Shary Weaver July
1992 11 pages $5 00

[Eashicr report on Open Book

From Aomifilm to Dreitel Imagens 4 Repoart of
the Yale Cnversity Libran lune 1991 4} pages
5 0o

€)
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SreciAL REPORT

§ L _Research on the Use of Color Microfilm

escarch projects sponsored by The Getty Grant
R.Pmmm on the suitability of color microfilm for
preservation have submitted final reports after two years
of investigation and experimentation (see January 1992
and May 1992 newsletters). The research is closely related
to the work of the Joint Tusk Force on Text and Image,
also spornsored by The Getty Grant Program, whose final
tepore, Preserving the lllustrated Text, was published by
the Commission in May 1992. The Commission contracted
with the Image Permanence Institute (IPI) and MAPS The
MicrogrAphic Preservation Service, Inc, to conduct
research and demonstration projects to aid the feld of
art history in establishing a comprehensive approach to
preservation. The substantive content of the final reports
follows, since the Commission will not be distributing the
complete reports. Information on specific aspects of the
rescarch s available from James Reilly, IPI, Rochester
Institute of Technology, Frank E. Gannett Memorial Bldg.,
PO. Box 9887, Rochester, NY 14623-0887 and Lee jones,
MAPS, Nirie §. Commerce Way, Bethlehem, PA 18017.

IPI: Color Microfilm Dark Stability

Project Summary

he project “Permanence of Color Microforms for

Library Preservation” was a two-year study to explore
the comparative dye stabilities of chromogenic and silver
dye bleach (SDB) microforms. In addition to dye fading,
the physical properties of the gelatin emulsions and film
supports were also studied. The permanence of color
microforms is a concern in the library community because
a large segment of embrittled library material cannot be
adequately preserved by simple black-and-white microfilm-
ing. For any original book, map, art reproduction or
manuscript in which color is an integral part of the
information content, there must be a way to preserve the
color component of the image.

Although manufacturers of both SDB and chromogenic
film provide dye stability informaiion for their products,
this project is the first that integrates an examination of
dye, gelatin and film support stabilities. For most of the
measured propertics it was possible to use a mathematical
model known as the Arrhenius Relationship to predict the
behavior of dyes, gelation emulsions and plastic supports
under typical storage conditions.

Incubations were carried out at both 50% and 5% RH
in order to determine the humidity sensitivity of the various
microfilms. It is generally known that lower humidity will
benefit the life of dyes, gelatin and plastic supports. but
the degree of benefit is less know.

Materials tested in this project proved to be surprisingly
stable. As a result, although the basic requirements of the
project were met, data collection is expected to continue
for several more years.

Key Project Resulis

1. Color microfilming is a viable preservation method.
Eveni at room temperature, it is possible to preserve master
color microform images as long as 100 years.

2. Overall, at room temperature and moderate RH
conditions, Cibachrome SDB f{ilms exhibit superior
permanence to chromogenic microfilms.

3. In the accelerated aging studices, films sealed in bags
had a shorter life than films free-hung in the chambers.
This is likely due to harmful degradation byproducts being
trapped in the sealed bags and accelerating deterioration.
Unfortunately, the bagged film tends to reflect more closely
how film Is stored in real lite than open, free-hung film
does.

4. Insufficient data is available to make predictions
regarding the dark stability of Cibachrome dyes. However.
one could reasonably expect tmo to three centuries to
pass before significant dye fading occurs under room
temperature and moderate RH storage conditions.

5. The dark stability of Cibachrome dyes is far superior
to chromogenic dyes.

6. While the paolyester support of Cibachrome films may
not be as stable as some other polvester bases, it is still
at least as stable as triacetate.

7. Predictions for the future physical properties of
Cibachrome film gelatin emulsions were notably shorter
than for chromogenic film emulsions. However, Cibach-
rome emulsions can be expected to remain in usable
condition for at least 200 years at room temperature and
moderate RH conditions.

Table 1
Summsry of Dye Stability Properties
Fim Type Tirein vears for 20% Less  Least Stab'e Cye
cf Least Stab'e Dye

Cikactrome CMM
C bachrome CMP

200 - 300 (estimated)
200 - 300 (est-nateq)

Eastman 5243 25 Cyan
Eastrran 5272 25 Cyan
Eastman 5384 40 Yellow

Dye gredictcrs made at 24°C n acccrdarce with ANSHIT9 9-1390

Tahle | shows the predicted or estimated time in years before each
microfilm loses 30% of its most fugitive dyc at room temperature and
50% RH. Which of the three dyes (cvan, magenta. or yellow ) is the least
stable dyc is indicated. The Cibachrome film did not reach the desired
30% dye loss. thus values for these films have been estimated and the

least stable dye could not be predicted
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Table 2
Summary of Emulsion Mughiness Propertiss

Film Type Yaars to Reach 50 Gram Mushiness
Cibachvome CMM 1060
Cibactrome CMP 100
Eastman 5243 500
Easiman 5272 500
Eastman 5384 800

Mushiness predictions made at 20°C

Table I1 contains predictions in years for the gelatin emulsion on each
of the Blms to reach 2 mushiness value of 50 grams if stored at room
temperature and 50% RH. (Mushiness is 2 measure of how much load
must be applied to a 0.007 inch sapphire stylus to break though 2 wet
gelatin emulsion. ) Fifty grims does not necessarily represent the point
at which the film is no longer useable; it is a very conservative minimum
estimate of the useful life.

Table 3
Summary of Bresk Stress Properties

Fim Type Years to Reach a 66°% Retention of
Break Stress

Cicachrome CMM 250

C.bachrome CMP 200

Eastman 5243 250

Eastman 5272 250

Eastman 5384 250

Break stress predicticns made at 20:C

Table 1 lists the predicted number of years required for the tensile
break stress of the plastic support to decrease by 33% when stored at
room temperature and 50% RH. (Tensile break stress is 2 measure of
how much force is required to break a sample of plastic film base under
controlled conditions.) Such a large physical property change is an
indication of scrious chemical breakdown of the plastic support, however,
film which retains Go% of its original tensile break stress may still be
uscable in practice.

General Conclr sions

1. Under cold storage either chromogenic or SDB color
materials can be kept for many centuries. Thus, with coid
storage, cither type of color microfilm can be considered
“permanent”.

2. With respect to the stability of image dyes, gelatin and
tilm support, if storage conditions are likely to be at room
temperature and moderate RH, there is little doubt that
Cibachrome microfilm Is a significantly better choice than
chromogenic film. Collections using color microfilm will
also have to weigh other factors before making their
selection of ilm. With respect to sensitometry, Cibachrome
film is slower and has higher contrast making it somewhat
more difficult to work with. Local environmental laws may
make processing Cibachrome film difficult. Finally, in the
case of service and use copies of film, handling damage
may nullify any longevity benefit gained by using
Cibachrome. All of these problems can be dealt with in
different ways and may not be problems at all.

MAPS: Color Microfilm and Continuous
Tone Processing

Thc two parts of this contrict had widely different
results, but both contributed information to our
understanding of the issues involved. . . .

Continuous Tone Processing (CTP)

The contract was awarded just as MAPS was taking
delivery on its first Herrmann & Kracmer 16/35mm
computer controlled camera . . . while the frustrations of
the continuous tone processing project, detailed below,
were being experienced, startlingly good results were
achieved using the Herrmann and Kraemer (H&K) camera
and Kodak AHU camera ilm on continuous tone materials.
The prospects are that these resilss can be further improved
if either a CTP technoiogy can be implemented or a special
film for continuous tonz material can be found. . .

The original intent was to purchase 2 lcense from H&K
and to receive instauction in implementing the process
in our processing lshoratory. Just as negotiations were
about to be concluded with H&K, that company received
several very large contracis for other work . . . subsequent
discussions with H&K led us to begin testing an alternate
route to successful filming of continuous tone materials,
It turns out that H&K uses its own CTP technology only
in the most difficult cases, cases where the subject material
has a very narrow tonal range and very low contrast. They
have explored the use of duplicating films as original camera
films. While MAPS' efforts in this area have taken place
outside of the current contract, the activity should be of
interest to the Commission, the Getty Grant Program, and
others interested in capture of black and white continuous
tone material for preservation purposes.

Initial tests were frustrating indeed, since no images at
all were captured using Kodak duplicating film in exposure
ranges thought to be sufficient. ... In order to expose
duplicating film in 2 microfilm camera, 80 times more light
must reach the film. This means that either one must
increase exposure by BO times, increase the intensity of
light by 80 times, or, and more reasonably, provide the
added exposure by 2 combination of more intense light
and longer exposure times. These requirements mean that
only cameras capable of adjustable exposure times and
alternate light sources are capable of using duplicating Gim
as a continuous tone filming medium. Testing {s still at
a very carly stage, but already results are promising. There
isa clear improvement in capture of continuous tone values
using duplicating films as opposed to results using
conventional AHU camera films. MAPS will continue testing
this strategy and will be pleased to share its progress with
those interested.

Thus, while making no progress on the originally
proposed project, definite strides have been made in the
development of a way to capture continuous tone materials
with much improved fidelity on films that will qualify as
preservation films.
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From: Elkington, N. RLG Preservation Microfilming Handbook

Appendix 2

Operational Impact of Filming
Projects on Library Units

Developed by

Nancy E. Elkington
and Sandra Nyberg

Implementing a successful microfilming project is an inteilectual and
fiscal challenge affecting nearly every unit in a library. Prior to com-
mitting to such an effort, the organization’s senior administration and
middle management must have a clear vision of the degree of involve-
ment required of various units as well as the implications for resource
allocation priority reevaluation at the highest levels. The matrix below
and the following appendix, “Considerations When Expanding Pre-
servation Microfilming Capacity,” should be studied by staff responsible
for filming projects. Note that only project operations that occur outside of
the preservation office are identified in the matrix.

TABLE 3. OPERATIONAL IMPACT MATRIX. ‘

PROJECT AFFECTED LIBRARY| ACTIVITY
OPERATION | UNITS

Selection Collection

Identifying, reviewing content, bibliographic
Development searching and /or collection analysis, assessing
acceptability of existing replacements

Circulation Record-keeping, retrieval (onsite and off), re-

turning rejected candidates to shelf, processing
of withdrawals (not replaced)

Acquisitions Replacement searching, ordering reprint, film,
commercial photocopy replacements, processing
of withdrawals (not replaced)

Cataloging Bibliographic control of reprint, film, or phote-
copy replacements

Book Repair Providing protective enclosures if a damaged

book is not selected for filming but is returned to
shelf

Prepare for | Cataloging
Filming

RLG Preservation Microfilming Handbook,

Queuing (record update), p ospective catalog-
ing (reel programminy, ;i1 order to assign storage
numbers—impact of multiple titles on one reel,
etc.)

16
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Appendix 2: Operational Impact of Filming Projects on Library Units

PROJECT AFFECTED LIBRARY| ACTIVITY
OPERATION | UNITS
i Interlibrary Loan Borrowing missing material to complete a title
1 (up to six locations per title)
Collection Making decisions about disbinding, retention
Development after filming
Film Circulation and/or Providing access to materials during filming
Reference process (rush basis)
Mail Room: Shipping (and insuring) and receiving mat-
erials to and from off-site filming agent
End Cataloging Updating queued records, bibliographic control
Processing of microfilm (local system and national), label
film boxes, file catalog cards
Circulation Reshelving filmed materifals if retained
Microform Reading Labeling boxes, providing storage for printing
Room negatives and service copies, providing access
to service copies
Mail Room Shipping film to off-site storage
Collection Making decisions about retention of originals,
Development acquisition of Copyflo prints
Cataloging, Processing withdrawals
Circulation and/or
Acquisitions
Book Repair ' Providing protective enclosures 1f a damaged
book is retained after filming
Library Binding Binding Copvfio pnints, if needed
Overhead All Units Mentioned | Developing policies and procedures; imple-

Above

menting project

Personnel

Recruiting, training, handling payroll and
benefits

Purchasing

Suppliving paper clips to wniting, bidding out,
and negohating microfilming service contracts

Business Office/
Admin, Services

Contracting services (payments), leasing stor-
age space, maintaining finanaial records

Systems Office

Supporting automabtion needs

Senior
Administration

Reporting, creating funding ininatives




Appendix 20

Authoritative Sources in
Preservation Microfilming

Compiled by Nancy E. Elkington

180

The standards and recommended practices listed below are reviewed and
revised periodically. Contact AlIM for information on the most recent
standards publications. The following AIIM publications are available
from Association for Information and Image Management (AIIM), 1100
Wayne Avenue, Suite 1100, Silver Spring, MD 20910:

ANSI/AIIM MS14,
Specifications for 16 mm and 35 mm Roll Microfilm. 1988.

ANSI/AlIM MS18,
Splices for Imaged Film—Dimensions and Operational Constraints. 1987.

ANSI/AIIM MS19,
Recommended Practice for Identification of Microforms. 1987.

ANSI/ AlIM MS23.

Practice for Operational Procedures/inspection and Quality Control of
First-Generation, Silver-Gelatin Microfilm of Documents. 1991,

ANSI/AlIM MS26.

35 mm Planetary Cameras (top light)—Procedures for Determining
Hlumination Uniformity of Microfilming Engineering Drawings. 1990.

ANSI/AIIM MS34.
Dimensions for Reels Used for 16 mm and 35 mm Microfilm. 1990.

ANSI/AIIM MS45.

Recommended Practice for Inspection of Stored Silver-Gelatin Microforms
for Evidence of Deterioration. 1990.

ANSI/AIIM MS48.

Recommended Practice for Microfilming Public Records on Silver-Halide
Film. 1990.

TR (Technical Report) 02.

Glossary of Micrographics. |Draft Glossary of Imaging Technology in
development—to replace 1980 edition 1n 1992.]

38
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Appendix 20: Authoritative Sources in Preservation Microfilming

The following ANSI publications are available from the American
National Standards Institute, Sales Department, 1430 Broadway, New
York, New York 10018 (AlIM is also an authorized distributor of these
publications):

ANSI/IS0 3334.
American National Standard for Microcopying—ISO Test Chart No. 2—
Description and Use in Photographic Documentary Reprodiction. 1989.°

ANSI IT7.1.
American National Standard for imaging Media (Film)—Silver-Gelatin
Type—Specifications for Stability. 1989.

ANSI IT9.2.

American National Standard for Imaging Media—Photographic
Processed Films, Plates, and Papers—Filing Enclosures arn.! Storage
Containers. 1991.

ANSI IT9.5.
American National Standard for Imaging Media (Film)—Ammonia-
Processed Diazo Films—Specifications for Stability. 1988.

ANSI IT9.11.
American National Standard for Photography (Film)-—Safety Photo-
graphic Film. 1991.

ANSI IT9.12.
American National Standard for Photography (Film)—Processed
Vesicular Film—Specifications for Stability. 1991.

ANSI PH1.43.
American National Standard for Photography (Film)-—Processed Safety
Film—Storage. 1985.

ANSI PH1.51.
American National Standard for Photography (Film)-—Micrographic
Sheet and Roll Film Dimensions. 1983.

ANSI PH4.8.

American National Standard for Photography (Chemicals)—Residual
Thiosulfate and Other Chemicals in Films, Plates, and Papers—
Determination and Measurement. 1985.

Additional reference publications:

Association of Research Libraries. Guidelines for Bibliographic Records
for Preservation Microform Masters. Washington, D.C.: Association of
Research Libraries, 1990.

* Also known as ANSI/AJIM MS51-1991,

3% JJ
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Appendix 20: Authoritative Sources in Preservation Microfilming

L.v]

Gwinn, Nancy, ed. Preservation Microfilming: A Guide for Librarians and
Archivists. Chicago: American Library Association, 1987,

Harriman, Robert, ed. U. S. Newspaper Program Planning Guide and
Resource Notebook. Washington, D.C.: Serial Record Division, Library
of Congress, 1991,

McClung, Patti. "Costs Associated with Preservation Microfilming:
Results of the Research Libraries Group Study.” Library Resources and
Technical Services 30, no. 4 (October/December 1986): 363-375.

McKern, Debra, and Sherry Byrne. ALA Target Packet for Use in

Preservation Microfilming. Chicago: American Library Association,
1991.
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From: Gwinn, N. Preservation Microfilming

Selection of Materials for Microfiiming * 39
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Harvard University
From: Preserving Harvard's Collections

Report of the Harvard University Library Task Group on

Gollection Preservation Priorities.

Appendix Tiwo
The Acidic and Brittle Paper Problem
and its Solutiohs!

In 1874, Harvard President Charles W. Eliot wrote. “the Librarv s the heart of
the University.” He could not have known that che paper manutacturers of his era,
i revolutiomzing the way paper was made. were unknowngly igmnng che slow
fires of paper detenoration. These slow fires would bewin to threaten access o the
"heart of the Umiversity” a mere hundred vears later.

The legacy ot the acid papermaking process—the acidic and brtele paper prob-
lem—is most acute for baoks printed berween 1540 and 1y5:. When John Har-
vard bequeathed his books in 1633, paper was.made trom 4 pulp of cotton rags.
beaten und formed by hand 1 1to strong, durable sheets. Although the paper in the

‘. .
books published in John Harvard's day remains strong and tlexible, industnal age
books and documents are threatened with extinenon.

PavERMaKING TECHNOLOGY aND 1Ts EFFECT ON PapER PERMANENCE

Paper was invented about 3,000 years aga i China, and spread to Europe dur-
ing medieval ames. Unu) relatively recandy, Western paper was made by hand from
a pulp of cotcon rags. This type of paper was strong and chenucally stable. A master
papermaker could produce ahout 125 sheets of it per day

The growing need for paper led to the development ot mechamzed papennaking
processes in the niueteenth century. New fiber sources were also needed it supply
were to match demand. Waod pulp was mtroduced dunng the 1840s as a viable
altex‘-r?mve 10 cotton rags. At the same e, paper mlls began 1o use new chenncal
additives, especially aluminum sulphate (commonly known as alum), to help give
their products a good finish and printabilicy.

U"fOF‘”"“tEI)'. this new paper contamed the seeds of 1ts own destruction. The
alqm sizing combines with humidity in the air to produce sulphunc acid. Over nme,
thFS Increased acidity destroys the flexibility of cellulose tibers and makes paper
brittle. Other chemicals, such as the chlorine used to bleach the paper white, in-
creasc the rate of detenoration. Alum-stzed acidic paper can become unusable
as few as fifty years.

l?“P_t‘r made from ground wood, as opposed to chemiaally cooked pulp, also
contains lignin, 3 natutally-occurring substance that gives woody plants their

! The text of thiy 3
"Slow Firesin H,
Monow ind Ely,

PPcn"ilx wat adapred trom the extubir Library Preservanion Office and an display i vanous
vard's I_.lbnnn," prepated by Carolvn Harvaed libranes theoughout 1491
ne Beilauo of the Harvacd Univerity
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PrieserviING Harvarp's CoLLECTIONS

strength. A high percentage of lignir in paper, for example in newsprint, will oxi-
dize and turn the paper brown and brittle within a few years of its manufacture.

Modem developments in papermaking

In the 1880s, the frst articles documenting the rapid deterioration of the new
machine-made paper appeared in academic joumnals. However, the true cause of
the problem was not fully understood until the mid-twenteth century, with the
work of William J. Barrow at the Virginua State Library.

Barrow's work in the 1960s was concurrent with the formulation of new
chemical additives to replace alum in the manufacture of paper. A new sizing,
Aquapel®, was invented to be used with a new alkaline process of papermaking.
This and other technical advances now allow for the manufacture of so-called
“permanent’’ paper on 3 cost-effective basis.

Alkaline papermaking not only has a positive impact on paper qualicy, it also
reduces the toxicity of many waste products associated with paper manufacture.
Unfortunately, not all environmental issues have been solved by alkaline paper-
making. Dioxin, a highly carcinogenc chemical, has been discovered in the waste
from paper nulls. The papermaking industry 1s working to understand how dioxin
1s produced and how to adjust the manufactunng process to eliminate it.

Recycled paper ,

Recvcled paper is another sigmificant nwenueth-century development, one that
has a positive impact on the environment. but, unfortunately, a negauve effect on
paper permanence. The reevhing process degrades the strength of the paper fibers
and combines matenals that were probably manufactured with acid-producing
additives. Even it recycled paper 1s manutacrured using the new alkaline technology.
its permanence is questionable. Although 1t 15 important that recvcled papers be
used, 1t 18 even more nnportant that they be put to the nght use.

THe NaTional RESPONSE TO THE “Bruttee Book™ Crisis

The Natonal Endowment for the Humaniues responded to the bniedle book cnisis
i the natton’s libraries by establishing the Ottice of Preservation i 1985 lts
sctivities simulated widespread attention to the problem, and in 1986 and 1987,
several Congressional heanngs were held en the threat facing libranes and archives

With urging from Congressman Sidney Yates (D-IL). Chairman of the House
Interior Appropnations Subcomnuttee. NEH came forward at 1ts appropriations
heanng on April 21, 1988, to request 4 dramatic increase in the budget of the Office
of Preservation, with the added funds targeted for the mucrofilmng of bnede books.
The mulu-year plan outhned by NEH increased funding from S4.s million in FY
1988 to S12.5 milhion in FY 198y and provided for steady increases to $20.3 mullion
by 19y3. Congress approved the plan in pnnciple and has since increased the budget
to recommended levels

In 1989, the Library of Congress, the Nauonal Archives, the Nanonal Endow-
mient for the Humamties, and six other national associations and organizations
sponsored an mvitational conference of officers of state libranes. archives, hustoncal
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agencies, and universities. lts goal was to encourage the states to develop coop-
erative, statewide preservation programs.

In 1990, Congress approved a $6 nullion ncrease 1n the 1990 budget of the NEH
Othce of Preservation, specifically for a “nanonal hentage program” to improve the
preservation conditions of the nanon's cultural collections held by histoncal mu-
seums. Ruchard Darman, U S. Office of Managment and Budget Director. 1 an essay
enatled “Preserving America’s Henage™ in The Budget for Fiscal 1991, wrote:

One might ask what “preserving Amenca’s cultural hentage” may have to do wath
vesingin Amenca’s tuture. To manv the connection s not obvious, . To the
extent that investing 1n the future tends to emphasize technological advances—as
it should—there 1s 3 need to assure a counterbalancing attention to aesthenic values.
To the extent that 1t implics a race through tme, there s 4 need for a baiancing
apprecianion of history. And to the extent chat Amenea’s tradinonal cultural values

have helped make Amenca umquely strong, 1t 15 importane that these values be
preserved.

The Commssion on Preservation and Access

The Commussion on Prescrvation and Access was established tn 1986 by the
Council on Library Resources as a private, non-protit org
collaborative strategies for preserving and making available the deterorating
published and documentary record. The first imitatve of the Comnussion was to
help establish a nauonwide “bnetle books™ program. which they envisioned as 2
coordinated, large-scale twenty-year plan to retormat on microfilm one-third of
the esumated 10 million books in the nation’s libranes that were becoming unus-
able due to paper deterioration.

Commission President Patricia Battir wrote in 1 198y editonal:

anization to cncourage

Amencans call the problem brittle books. To the Nonwvegtans, it's sour books—
str boker—and to the Germans—Briselbucl—or the book of crumbs. But the French
use the subtlety of their language to project the true horror of the scholarly world's
potential loss—livres imcommmmeables—or silent books. If the books are silent, our

history 15 lost to us. The great voices of nmetcenth-century scholarshep will be salled
far more effecuvely and finally than by war, flood, censorship, or fire.™?

Orther initiatives of the Commission on Preservation and Access include:

* explorning image digitization and electronic storage as a preservation and
access medium

* improving the longevity of all recording mediums in cooperation with authors,
legislators, publishers, and manufacturers

working internationally to create a compatible, machine-readab!= intemanon.l

database of preserved titles to insure that preservation efforts can be shared

across national boundaries

¢xpanding the public’s access to preserved matenals by stimulating

thinking about the use of emerging technologes and new de

ensure equitable access.

new
livery svstemns to

¢ Patnci Baun, "Crumbling Beoks A Call for Strategies
10 Preserve Our Cyjrurg]

Memory.” Change (Septem-
bet/Octuber 143)
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SOLUTIONS TO THE ACIDIC AND BRiTTLE PAPER PROBLEM

Making the Most of Good Fortune: Alkaline Papermaking

The development in the 1960s of a synthetic sizing agent compatible with alka-
line papermaking was not in uself sufficient to change paper manufacturing, but
other factors fortunately conspired to increase the number of mills “going alkaline.”
Inexpensive calcium carbonate was available to use as a high—quality “filler” to
increase opacity and pnintability. Stnct EPA regulations concermung waste treatment
and etfluent levels at paper nlls encouraged the industry to switch to the cleaner,
less-poiluting alkaline process. Libranes and enlightened citizens have mounted an
impressive public relations and educational effort to encourage manufacturers to
produce alkaline paper and publishers to choose it. Although printing and writing
paper accounits for less than two percent of the paper produced in the United States,
the trend toward conversion of nulls continues.

In October 1988, the Technical Association of the Pulp and Paper Industry
(TAPPI) held an intermational conference on the topic of permanent paper and
launched an era of greater understanding and communication among libranans,
publishers, and papermakers. That same year, Senator Claiborne Pel| (D-R1)
introduced a Senate jont resolution to establish a “national policy on permanent
paper.” The House Appropnations Committee in July 1989 directed the Gov--
crmment Pninting Otfice to “aggressively pursue the use of alkaline paper for inhouse
and commercially procured prnung” and develop a plan and a strategy to 1denufy
those government publicanons of endunng value that should be pnnted on alkahine
paper. Smular imuatives have been forthcoming from the private scctor as authors
and publishers recogmze therr conmon stake 1in preventing the crumbling of our
culeural and documentary henitage.

Retardiig Detenoranon Through Cool Storage

Although libranes and archives can expect that greater and greater portions of
the new matenals they acquire will be printed on alkaline paper, there remains 2
substanual problem in the form of inillions of books and documients already pnnted
or watten on acidic paper. Whether these lstindefinitely or only bneflv depends
on more than the materals and methods used in manufacture. It depends as well
on the conditons under which thev are stored.

Acds in paper catalyze hydrolvtic degradation of the polymenc cellulose mole-
cules. reducing their chain length Even a few chain scissions per molecule cause a
substantial loss of physical properties - The mevitable chemical reactions that tumn
acidic paper into bnttle. unusable paper can be substanually retarded. however. by
storage 1n cool, dry environments ¢

oAR overview of the chenual prinagles betind paper Pennanence of Hyprow opr. Matenas and € ompsies
detenatauon was putthshed by Chandru | Snanhan, and W Praeedinge  Cowen aton i Arane 3t mtemitong
Vodlam K Wabon in the Mav-lune 19x= mue ot swmposium Ottaws Canade Mav to-13 s Uitawg
Amenaan Sacnnst Canada:. pp <1-7¢

¢ Domld K Sebera A Graplucal Representatien of the
Relauonstup of Environmentnr Conditions to the
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J- A. Chapman was probably the first to demonstrate the importance of envi-
ronmental condidons. In “An Inquiry into Penshing Paper™ (Calautta Review, 1911),
he showed that books stored in tropical areas of India deteriorated more rapidly than
the same books stored in cooler areas ct northem India or in England. Since then.
a considerable bodv of data has been developed. using accelerated aging techniques,
to demonstrate that higher temperature and relative hunuditv facilitate che deg-
radation of cellulose and that cool. dry environments signiticantdly extend the hfe
of paper.

The role of air pollution n the degradation of paper has slso been studied by
companng books i heavilv-polluted cities with the same books stored in rural ares.
Laboratory studies have shown that paper exposed to small amounts of sulfur
dioxide, nitrogen oxide, and vzone undergo substanual degradation.

Treating Acidiry and Embntdement at the Seurce
] ¥

The technology now exists on 4 commercial wale to chenucally sabihize acidic
paper, thereby prevenung embneclement. Depending on the onginal strength and
composition of the paper. deacidification will extend the usetul hite ot an acrdic book
three to five umes. Approxunatelv ewo-thirds ot Harvard's hbrary collecnons would
benefit from this ereatmient.

Studies conducted at the Librany ot Congress. Yale, and Stanford have confirmed
that 25 to 35 percent ot the collections of large, old research hibranes are already
brittle. While ie is likely that most bricele materials will be retormatted onte
mucrotilm, the Harvard collections contam manyatems wath graphies, illuserations,
and plates for which microfilm 15 not 4 suttable option. These materials should be
preserved by methods that strengthen or provide support for the weakened paper.
Unlike deaciditication, however, low-cost paper strengthening technology s still
1n the research and development stage.

Deacidification : Forty-Five Years of Rescarch and Development

Research to develop chemical methods to stabilize acidic paper and prevent
deterioration and embriztlement has been undertaken steadily since che nud-1940s.
A technique of aqueous deacidification was first developed by William J. Barrow:,
and a vanation is seill used by paper conservators in Iibrares and museums to treat
individual paper artifacts.

Since the 1960s, libraries have sponsored research to find a mass solution to the
problem of acidic paper—one that could be applied to whole books—and to
encourage activity by che private sector. There are currently three ditferent pro-
cesses under commercial development with existing pilot planes. During mass
deacidfication, whole books or groups ot paper documents are treated under
vacuum pressure in a chamber to neutralize the acid in the paper and leave and
alkaline reserve to buffer agaiast future acid attack from polluted environments.

Pioneer research undertaken by Richard D. Snuth ac che University of Chicago
led to the development of a non-aqueous deacidificanon method—the first step
towards a mass process. Smith called his process Wer T'o, after an ancient Chinese
god thought to protect art agamnst destruction from fire, worms, insects, and rob-
bers (big or small). The process uses methoxy magnesjum methyl carbonate
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dissolved in chlorofluorocarbon and methanol solvents. Smith went on to devise
a system to deposit the deacidification agent into whole books. The first mass
deacidification pilot plant was installed in the Public Archives of Canada in 1981.

In 1987, Texas Alkyls (an affiliate of Akzo Chemical, Inc.) designed and built a
pilot mass deacidification facility in Deer Park, Texas, for the Library of Congress—
to perfect treatment parameters for LC's patented DEZ process, under develop-
ment by LC since 1973. Under their contract, Akzo and Texas Alkyls retained
ownership of the pilot plant, and 1n 1989, Akzo acquired an exclusive license from
the U.S. Department of Commerce. Akzo is commutted to making the DEZ process
available to libraries worldwide.

A third process was developed by the FMC Lithium Corporation starting in 1988.
The Lithco process is a non-aqueous liquid process using hydrocarbon and halo-
carbon soluble magnesium butoxytnglycolate to neutralize the paper and add a
magnesium carbonate buffer. Lithco’s pilot plant, built in 1990, is located 1n
Bessenter City, North Carolina.

Projected at S6-S10 per book. mass deacidification is comparable to the cost of
binding and thus a cost-eftectuve prevenuve preservation option, and Harvard, ike
a number of libranes and librarv consorna, has established a sk force to review
mass deacidficiation technologes and recommend action.

Paper Strengthening: Promise for the Future

Research into paper strengthening methods has followed a parallel course to that
of deacidification—trom techimgues developed for individual sheets to mass pro-
duction methods imvolving treatmient on a molecular level.

Wilham J. Barrow mvented a mechamzed svatem n the 193o0s to lanunate
brittle sheets of paper between naue and cellulose acetate film. This method
replaced the earlier hand method of “alking” —applving transparent silk to a weak
document with a starch paste. Paper conservators now preter a reversible techmque
ot encapsulating brtele paper between thin, :nert sheete of polvester ilm. The film
15 sealed on the edges by meanc of ultrasomic vibration.

“Leat-castig” 15 a mechamzed method of paper strengthening used by conser-
vators to strengthen valuable paper armtaces: Usig vacuum pressure. a slurme of paper
pulp 1s pulled through the areas or foss i a document o till i lacunae or strengthen
an enure leat.

In the late 19705, Nova Tran. a1 cubwdiary of Union Carbide. developed parviene
technology, a system that deposits 4 clear polvmer contonnal coaung on the sur-
face of batdde paper. ts major use. however, has been by the electronies mdustry
to protect delicate nucrocircuitry trom hosale environment. Studies are underwav
at the J. Paul Getry Conservanion Insutute to qualin the use of parvlene tor eth-
nographic collections.

Under contract to the Bnosh Librarv . the Umiversinv of Surrey has been devel-
oping a paper strenginening niethod using graft polvmenzauon Books are placed
in a small chamber, doused with a chenucal nus of monomers, and srradiated wicth
gamma rays to change the monomer to polymers. The Bnush Library 1s secking
financing for a pilot plant.
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When paper strengthening becomes a viable commercial option. Harvard's
libranes will want to take advantage of this technology for selected brttie materi-
als, particularly those with llustrations.

Preservation and Access: Britele Book Replacement and Refornmatning

Research libraries and archival repositonies began using microphotography in
earnest in the mid-1930s to make rare and scarce matenals—and trequently whole
collections on a particular subject—more widely available. As paper deterioration
became an urgent problem, mucrotiliming became an accepred method of preserving
the intellectual coritent of a detenorated 1cem.

[n 1968, twency years before Congressman Yartes held the heanng on increasing
the funding for a national brietle books program. the Library ot Congress launched
a Brittle Book Project with funding from the Counail on Library Resources and
began publication of the Natwonal Register of Microfilin Masters. The Register 1s now
bemng converted te machine-readable form dhrough a project sponsored by NEH
and the Andrew W. Mcllon Foundatton. In the 1940, the concept ot a decen-
tralized “ranonal” collection of master negative mucroforms 1s widely aceepred. At
$60-590 per volume, preservation nucrofilimng i best operated s 4 coordimated
national programi in which hibraries share the intormanon dhat an ieellectual work
has been preserved and make low-cost copies available o other hbranes.

Microfilm 1o Image Technology

F 1983, die Naoonal Micrographics Association changed it namie to the Asso-
cation for Information and Image Management (AIIM). The name change retlected
a revolution in the development of clectronic imaging technology and new
applications in all areas of information storage, rermeval, display, and dissermination.

Like microfilm, electromic digitization mvolves taking a “picture” of the page as
it exists. Whereas nucrofilm stores a muniaturization of the page directly onto a
gelatin emulsion cn a polyester film base, diginzation records the image of the page
electronically as a series of {'s and 0's—known as bies. Microfilin 1mages are stored
on 3smm film, but digitized images may be stored on a vanety of formats, includ-
ng magnetic disk, optical disk, digital video tape, magnenc sape, and CD-ROM.

Image Quuality

The silver-halide film typically used for preservatr microfilming produces a
high-resolution (sharp) image at approximately 1oco dpi (dots per square inch).
Digital scanning is typically 200-400 dpi. Higher resolution 1s possible but adds
considerably to storage cost. For example, doubling the number of dp1 uses four ares
as much space on an optical disk. However, 300 dpi corresponds to the resolution
of most laser printers and is an acceptable resolution for many applications.

Microfiliming and digtization are only capable of reconfiguning an item—they
do nothing to preserve it in its original state. [n the case of straight text, the
reconfiguration may be acceptable to the user, and even desirable if it facilitates
access. However, those who need the original image for purposes of duplication,
or who rely on a comparison of images to support their research, are not well served
by surrogates. Neither microfilm nor digitizadion, for example, reproduces halftones
clearly, a d subtle gradations of color may be either entirely lost or distorted.
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Preservation Medium

The use of microfilm as a preservation option is predicated on the assurance that
microfilm is a permanent (300 years or more; storage medium. Although digital
storage media are being constantly improved, manufacturers typically quote a mere
10 to 20-year storage life. Digital signals can, however, be regenerated indefimtely
without loss, even though the medium might degrade. To do so costs money, and
libracians are keenly conscious of the danger that the digital signals might not be
regenerated in time to prevent loss.

Turn the Pages Once

Preservation reformatting—whether by filming or by electronic diginzation—
involves selecting and preparing materials to film. It also requires turming the pages
one-by-one to make a copy. These parts of the process are the most labor-intensive
—regardless of the choice of reformatting technology. It may be that the two will
work together in the future. In one possible scenario, microfilm may serve as the
means of capturing texts archivally, with those images being converted to digtal
form for dissemination and use.

Regardless of the reformatang technology used. the resultis a duplicate copy of
a previously-published work. The challenge for library bibliographic data bases is
to clearly represent the intellectual work and its “multiple versions” to the library
user. A plethora of formats and descriptions can impede instead of enhance access.
Likewise the national data bases are used to record the information that a particu-
lar work has been preserved. This is the basis for contributions by many libranes
to a coordinated nationwide preservation progran.

The Solutions Applied

A combination of these solution to the bnttle and acidic paper problem—cooler
storage environments. mass deacidification. paper strengthening, and nucrofilming
of bnttle books—will allow Harvard to maintain 1ts extraordinary collections tor
use. Modern paper, in its “new’” alkaline tormi. will probably continue to be the
niost common capture, storage, and dccess technology used for hibrary matenals.
However, the newer electrome and opucal technologies combined with com-
puter access are already changang the tace of hbrary service. These technologes
will enhance access to informanan, mcludimg the informauon resident in several
generations of brttle books that must be transferred to microfilm to save thetr
intellectual content.
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